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(54) ENGINE CONTROL DEVICE FOR CONSTRUCTION MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain the engine speed change 
caused by the load fluctuation in an actuator, improve the control 
accuracy and operability of an actuator, lessen an increase in 
engine speed when a light load or no-load is acted to the actuator, 
reduce noise and improve fuel consumption even if the target 
engine speed indicated by an engine speed indicator is lower than 
rated engine speed in an engine control device for construction 
machines. 

SOLUTION: The signals from an engine control dial 20 and a 
pressure sensor 22 to detect the discharge pressure of a hydraulic 
pump 1 are input in a controller 21 to move a governor lever 12 for 
controlling engine speed. The controller 21 has functions of a 
reference target engine speed calculation section 100, a reduced 
engine speed calculation section 101, a subtracter 102 and a 
maximum value selection section 103. The reduced engine speed 
corresponding to the discharge pressure of the pump 1 is 
determined by the calculation section 101, and the target engine 
speed is determined by subtracting the value of reduced engine 
speed from the value of reference target engine speed. 
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DffiSStiST^aX— *k, md^>i?><DM&B 

Ifflftff #>roRfcffiEE fftttBm 1 J: »3 fcttv £H io 
QtfiM&DXfbfc&gTSffrt-SjB 1 Jf jEBBHlEtt** 

m&m 2 ] f**^ i fl28©ftKflt«©x>5>:y»j||i£ 
Bfcfewr* ffJIBH l BBlaH£&«ff3=|a&, ttj|E«J± 

3^6«rt3«iax>s?>iii(as*M»b«nE» 1 *keb« 

mfgffc k -T « k *#-T 3 c k k f 5 SSttM 
[M#« 3 ] W*« 2 fSgc©ftf§:«lM©x > V -yWm. 

tfMEJS 1 BfcffliiLtOk *«\ «Ki«ax^^>@K 
fttt 0 Tfe O , MfB»£E4?>^©iitffiJE^H9fB^ 1 Rj£ 
ffl<fct)ffi< &Sk*fffE!^x;/^:y|slft&Jb<*©i±tflJEE 

k f 3 BHflMiftox > &■„ 
[fit*?! 4 ] l f2«©»8S««ox>'->->'$ijffliS 

Btfe^r, suteig i gmmnsmn^fSiti* mmi± 
«k*sBR»«©x>s>:/SMagfi 0 

M#B5] W*3l4l5«©aia««Oxi/^>'»J»» 
*><B32S 1 R5£ffiJ£Lh©k#«, tff§B£ 1 filEBSgllE 
m l-RBBJ: 9tt< &3kiiulElit 1 MiEBWlHUEa*^ 

twra&H 6 ] rn&s; i ~ 5 ©v^n^ i mmm^mm^ 

«coxy-^>$iJffliast*3i^T, tulB^ 1 R5£ffi«Wfe 
iE^vroA* h ;b * «*: k S 3 qtffiEET-£>3 c k 
SrW ^ k T S 3tR}l«©x > ->* >MffliaHo 
[»#87] tt*lil^«©»R««©x:/^;/SU» so 



Ml 2T * 3^ x- # Iftftftttttk: * o fzfr if 5 
MISB*B«lirtB»*l(H5xvs;>OB*lHrtBRi: U 

WET* ^-ax-*A^fnft«i8fcaa k, bgb 1 *e 
iEB«@«sso«/jvfl[WTo* 2 miEgm®$z$ittmm 

x>^>oe«|H|IE»k-r*SB 2 BSlUtelfSt^g^g 
k, 

BIBB l B«HHtoS(«g#a-e*«)fcB®lHli|S^kBot2 

*»&u Knexi/s;i/<o«»waB«ia4eRi:"r*¥ 

afc*Mfc«**ck*W«fcr*B»««©x:/s>;/ 
csi*«8] W3j»S7e*©»B««©x>s;yiiiij«« 
^>-^<of±amifmsm 1 sa^fitcfc t> 2 Refits 

[W#^9] »**8iB«©ftaafBttSoxvs;>ftiwi6 

[000 1] 

•?s #tcr4E^>yoRtt±Sff*MgT-r«kx>->->OB 
*®fi»*ifi;T«-e*»8tB«<0x>s?>ft|»SiBtcB8 

[0 0 0 2] 

iiatLTf-f- tfybxvi/v^rfiix., c^x^i^v 
t«k»)}ABE#>^'*liIteBttU J*ff#>^&RtaL 

feff»fc«t»)}*ffi7 , ^^-iX-^*8aftL, amaftfit 
[0003] t 1 ^— yvbx>-->">tc{±(gi«a}i^#®k 

a>ha-^«^c0fi^ (BE) Cl^?MSia-3t 
x-r— b*7l/Xi/->*>OBBleI^**46. CcOB^IhIIe 
KKlStTMmBWBSSIWL, x>^>lHSR*Sffl» 

■? -So 

[0 0 0 4] fi£5fecOji!§^«cox>v 1 >M®gB-e(±. 

^e^fi^-r 5 b Bmeisac ^ u * h t x > 

[0 0 0 5] C© c fco*-fiSW^:x>v : >$iJ'(gIti:^b 
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© 1 0(C#ffif 3-2 1 3 63 2 ^SA^2, 0 Ctl 

lHG»*£ttD1EftiCfiWr«t>0?««. CftKi!) 10 
X D -y h ;!/ lw<C— #S;*;{fcBk: £ 5 £ • jftffii}? >7<D 
RtWEE (Ti^ax— j8«S»L,rt)X^> 

±»*B&iku ««©<tt«Rtffl»<E>iRi±*Bin*. 

[0 0 0 6] 

[0 0 0 7] mBEi/a^)Vm<DM&WMK.l3^-Zl&, ii 

x>s;vgaiBcaK«]gtt0r>jKAiaiaK cwr £*bb 
cat* t> w, ttE^^^ottwaa*^***. 

CO 0 0 8] #^¥3-2 1 3 6 3 2^«fcfB«OX 

7{»fai->OftJSfffiTU ifiEEtfvrotttttEtf 
x>s;>©)t*SlHlte^cOEE^Ttc5:St. JEt&IsIiElfc 

>5>>HHE»©±#**IRjl:T?#*o 

[0 0 0 9] LfrU C©«E3fc^©x>^:/$iJ®lfci\ 40 

n-r^s t # f£ «■ saisneR«]gttia(sRiciH9 -r s * 
ottmaaiA^si&L, T^^nx-^o^janwa^ffiT 

a. x-£ ©ft^f A^ffiT LTfiftffni^ttlRftBlcftS so 



So 

[0010] BtauKK^Bbyft^r 

#T*fe, T^^olx— ^ft^o^gfttcksxv^^iaie 
SSBiMWOx^z/IWWSfifcffiflW-* c kT'& 

So 

[0 0 11] 

[^M^ft?^-rsfc46<o#is] en ±mmw*mf$.? 

ZfctblZs #?§0J!«, x^i^i;, £<DJi>i?^lc£t) 
ElteiBlfi^nSfajEEtfvyi:. C^faaEtf^:^ £©qt 
ajfafC£t>igf&SnS7*?-a.x— tuffix^;/ 

oa*i«irtE«*»a^r « laifeBHB^^a t s 

Exvs^>OB«laHE«i:Lx HijfB^EE^^ycottmff 

tfttEB 1 •) feffi^t *ai2S^Bif b£ 

£ffc**B 1 »EB«lartE«*3ft«>, CcDgllffilEBtll 
SHER*mEx>s;>©B«|H!ia»i:-raB 1 StBOE 

bbiubrjcjs crwiHx>s?>oia<a»*{warr 

[0 0 12] CO«fc-3lcfcffi#SkBl B«@IE»iS» 

*at*»w\ ttff^y^oqtfflE^ji 1 mMmxto 

****** DfcffiV>fc***fcl6t;Tx g^B&lelifcS 
Hfc^ttB 1 »IEB«iglBR*x>2>>©B«Hte»fc L, 
Tx>/j;>ErteR*4a»-rac4:fc:«J:»)» m£BJgCT# 

x>^>OB^IaItet^i:%!3, JftffjKv^Rtttlff*^ 
lR£BJ:»>ffi^2:*». m£S«SBB4EB$SiPS 
SleI«i»*S*Pii:Lr3R«>fc, MEE^V^OOtUEOK 

{btcftCTBfb-rsjis 1 «iEa«ia<HR*<xvi?>o@ 

aEE«»a»Lfci:*, x>^xomHHE»oa»t±^«: 
[0 0 13] (2) ±fB (1) {C*5I/>T, »^L<ti, 
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[0014] enters is«R[Ei£ftiAjr#@ii, ± 

12 (l) ©*W***fT3i:SN K*l«ISrtEtt©*/jN 
K«fo6f*l«iEB«lI«E»**jn?**OT?v *P 
SflEMaRogffHfc&t^TJhE (l) oiy^XWi 

[00 15] (3) ±12 (2) tc&^T, SfKii, io 

[0016] ttuc£*>ai i mmmmsaim^ma.s m 

BiEft*x>5>>©B«iHrtEftfcu mmxi/fcwtm 
Sim i m^m* tx&^tzitm 1 miEBmm&m**. 

<D£ffiBE*S^T±82 (1) (DZ-^iJ^fflffl&'rto C £ 
[0 0 17] (4) ±JE (1) fc*V»T, #£L 

<», tMtEft 1 saunaHNff^Sttx mmms^>f 
iEa«iHrtE»*w-ji-r*#aks MfBS^asieiis^i: 

[0 0 18] CftK£&ff liamft&M^JSU:* ± 

12 ( 1 ) tDrnwifiMzn? mmsmmm^m 1 30 

B*E«sa»*x>2;>oB«HHrtSRi: LTl^tS© 
T% x>S?>©B*|gfeftttg!pa«@te»fc«fcft, 

[0 0 19] (5) ±12 (4) E*5VT, $?*L<tt, 
j£««±©i:*H:, buI2UI 1 ttjESfl(HCaR«%ttB4E 

ft?fe !>. WE»E*>yoi!ttafflbnmE» 1 Steffi* 

Dfi<ft«i:«neSl4fiES*ia4aR^Oi±(ft£EOtt 40 
[0 0 2 0] CWc <tt>*«H^BHlta-c5#ll 1 SIZE 

ttm l 1fiEB*B<ESi:-r*fc«>, £¥Sfl!le]eft*Sg 
B ffilBllEK 1 SlEB«0ft»i:©'hS^;£*»KL 

xvs?yoB«iieai:-rs#aj4aiiia«iHrt6»*a 



[0 0 2 1] (6) £fc, ±f£ (1) ~ (5) fc*5l/> 

^3 h;i'^«'**:i:*ai±iHEEt?a6*o 
[0 0 2 2] cti»c<fc t»»EE^>^ 1 ©BfctiiEtfSB IS 
JgffiJ^Ofc^Ox^^iiteattx;/^;/©^ 

[0023] (7) it, ±i2 ( i ) oimmmmo^y 

l5x>^>OB«@<H»i:U ME7*fai-*!ji* 
fHBittttfcfcSi:, tHneH l MiES*imkO«/JMWU 
TOS2*iEB«BHa»*«nEx>£;>OB«Eli5»i: 

•r*si2B*ii«E«ijw#ai:, b5I2^ i BttataRi* 
[0024] cn^efctjz^^ax-^ mmmm&fc 

£S±£, ^-tl<fc!3t>HuE}*jE5l?^©i±tflffi*^l® 

CD v>3.>i?yffl&&m\ 3L>is>f>gm®t8&tf 

m 1 «IE B MEMSft's k (£T L T 6 SB 2 JfllE B SBfe 

»*i?fiT-r*©T, x>s?>oB«@tea*ia«si2 

i 0 (ft€AE4oTS 1 B«mlS&iSSS¥©#±l2 

CD ©xvi^siisp^fiv, ly^yoiMS* 1 

*24fIESfllEI«kfr&£ l ffiuEB«EHE»%8T±» 

■ra©-c, x>^>os*Bieft«ncsii4ijEsaiB 
b « mfc& * t?±»-t * -eii-a-K j±tT a 

•Bino^tfMr?* <«:!>* HFtffiKU MR 
[0 0 2 5] (8) ±12 (7) JCftVT, 

L j&» if 5 AHc i t) Mffi 27 * a. x- ^ «g (sfm^ttlc 
[0 0 2 6] CftfC«t:»5 7^3.x— i»*^ff»ttfi6E 

[0 0 2 7] (9) ±12 (8) E*5^T\ !ifSL 

< tt, *ijf2^ 2S^<lt±WI2?SK^>^A73 h;b*36C 

[0028] tti£&*7****-*imfmim\c 
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[0 0 2 9] 

[0030] s*\ *awojB i vmmcDBmzm i ~ 

[003 1] Hltfe^T, ltt^^^kLTK 

x-£ 3 £J&Bt£ ttTi/>3 0 ^BEsS^^l jb^ntaLfe 
ffir4t±73lfll^# 2 ^MTiETi'fal-^ 3 

3 «m Sterns-' 3 ^;i/®7D > h zmm-r z> a ~> 
3 ottf^cMirr set T&Ba:ttit«fT 3 . 

[0 0 3 2] fcgincH^fiSO/Wn-y 20 

[00 3 3] -ft fflgMfeft 2(WD7 <9 . 

SfP W 7 fr<E> W n >y h EE£ J: !) SBMftff * 

n5. ftffW^- mW7l±. a fc l*f<D/1 

-fny h# (»E#) 7 b, 7c*SU 

•y b#7 bXli7 cjWftU /Wn-y h^>^5©ia: 
liJE**atHM^ 7 a OHftBlCftttfe'W D -y 30 

[003 4]O$D, ^b-^«UM-7a^0 
^SKlifrUUB'y h#7 b^Ttf-Si:, /Wo-y 
h#7b74^nfe^UDv hffi*^lRl^#2<0^ 

»l//^-7 a*H^&^rtc«i*»L/Wa'y h#7 c 
SrTtfSi:. /Wa y h#7 cf4««nft;^D7 h 
ff*^[R)^#2<7D^Y>xy-;l/2 a^r^^tcttj 
frU faBET^^x— 2 3«fc!X h>3 a£07F±?j 40 

[0035] mm#>-?\ it^>zfu=¥zLU—f 8^m 

3.. £<D#>7ls¥3. U— £ 8{±}|&ff^>y 1 OtttttEE 

fitt-ftl^* 3 »f 3 A*J h;l/f»JKMIIi«fil*#L, 
cntJ;t)M^>yi ©AMMxy^y 1 o©I 
AM£*i@*&^<fc3g;WM®:&fT3o 
[0 0 3 6] i&EEtfyflRZffWuy btf>Zf5im so 



ttti 1 0 ©tftfrtt 1 1 tejftttsn* SiifrBI 1 0 & 0 m 
[0 0 3 7] msm 1 Ofcfc-r-f — t?;l/x>i?i/-est)> 

tio-tDV-Hrt-rm.moyn^-ri'^- \ 2tt-z 1 3 

iy ->*y a y h o-;l/^ W 2 0 i: n 
>hP-52 l i:^rWL, iyi?yayhD-;Wt 
;i/2 oii^p-^ucjctigiff^n. xy^iocg 

F,n3yha-7 2 l tA^snSo nyhD-72 l 

[eJ^tCfSCT*-^ 1 3*iWWU j!f;ttU/<-l 2 

[0 0 3 8] x>S?>#J«HRB»is 1 

[0039] 3yhn-52 i<r>mmmm&®2icmm 

[0 0 4 0] 02K:fci^T. ayhn-72 H±. gig 

asm^insgf! ioo. Kax>^>EiKftgtinv 1 
o i , mw& 102. m±mmtRU i o 3 <D&mm*^ 

[00 4 1] ^S8lal«KftiftJ*gB 1 0 0(±, X^S?> 
n > b a— rt^-f-tol' 2 0 OJtf^fcjSCfc Sfll|il4SR« 
ISS-r-5fe©T'S»?. iy>'y3yhD-;Wt;l'2 
0O}liiEV5A*U cn^3>hP-72 1©^ 

3^BEVfcj£l3fcai|BB«@(E«Nb*m-jr-r* 0 y^ 

g^HK^cNbA^Nmin cm'hmmm t-&»k 

EE V AW 2 Ji*±K ft & i: S SSMEfttf N max (« A 
IbICkK) Vl^c,V2ST-}|fIEV^<% 
*fcfie^3»HB«lHllE»Nb*<a!<«:*J:a V^Nbi: 
OiltfSS^ntl^o Vmin«X>>>> 1 0 COT-/ 
K;HHj4g&-Z?fe*). #Rfcf 1 2 0 0 r pmT-fe&o Vma 
xttx>^> 1 0 ©3£t&0te&T& 9, 0»J*lf 2 0 0 0 
r pmT^So 

[0 0 4 2] JgB*x>s;i/|Hl<E«fl«»SP 1 0 Hi. 

1 ©Pfcffiffi^^a (TI2©^ 1 W&m &LTIC 

>lHl<g|S*<A#<^l!iL*f«fc-5 (fOi:#0xy-yy 
ls«Ea3b<«tai|f«f*tiaj:3) x3a^-*J»ofc«>© 

2 2oa*ces5#>7 p RtmBEP<o{i^A*b. cm 

^yhn-72 l ©yt^eUtKitLTfeSx— y;Hc 
#Sa^-l±. *<Di:^O^V7 p iltaiEEPfcjSi;/'cMMx> 

VT^WBE P &m 1 IS^fil P a W±T-tiMitx V^>[5] 



9 

WTfcft«i:Jl*ia^>^>lHHE»A Ni^OANmax 
fcfttK 11 1 JffijlP afr6»2R£<lP bt*>^fc 
fctiJE P S^fiT-r « tetifr ^MiSx > ^^igteR ANtfOfr 
A Nmax* VMj?? Z>£5lZP£& N OPBfta^ 
tt£$*lTV«o A NmaxttOTAtf 2 0 0 r p mt$ 

[0043] llt, Hzowax^^vimsassifltffl 
i o iiz&tf&tf>^m&p £ffim^>i?>®m&& 

NOBB«tt, 03O^±^-T^ffi^^y KOttmjEP 
CDA*J h;l/* T kJB*x>^>EH6» A N 
[0 0 4 4] H3©£±fc5^raffi*>yiO«:fflffP 

*j h;l/*«K«|»fc cfc D»6ti««£E#>y 1©PQ# 
[00 4 5] i4«E*>^10PQttt^to P 

P 1 i Ofit«HW»E#>^ 1 tf«0#41*O* 
V^ffi^Qti-STfeD, *y^t(UEPtfPltt± 

2p>yntaffip^±^-r«^fieoT?ftffi#> 

y l 0 Q««/h* < £ -5 
P#P lfcfcSi:, *nW±0*^^qttBBE^±S^» 

l "t?JSJE^>y l <DA;fr Wl/ (Tmax) 4: 
[0 0 4 6] EHicfc^T. ^>yttmff P 1 ti 

HiCOm 1 KStffiP a fc*tfSU Pminfcfc±f24)!g2iS 
^<tPbfc3*JUrr«o dOPmlntt»ffi#^yi<0«/^ 
ttmffiTfeO. ■ 1 k!5^rttffiHHR?H:. 7afRl^#2 

afl.ItfeSo COPmintC*5^T?Sffi^^y 1 OA 
*h;l/*fe*/h (Tmin) £&3 Q P maxterSEEtf 1 

[0 0 4 7] ^fc, H4£*5l^T, Pl«±<?)Kit1t 
1418^ 2 *<0»f tlia 1 10, 11 lfr&fcoTl^3£> 

[0 0 4 8] H4U:S-rPQ«Fl4*?ftff3BvyittttJE 
^A*fh^^OH^tC@#^^h, 0 3£>;fc±U:«» 

tbffiPa (=P1) T*aP>yh;l/*T««^:Tinaxfc& 
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110, 11 nc»jSL20^P3ai^3?t>«JBttT^> 

**fflv^Tia2oMiix>v ? >'[iite^»gBi o lTffl 
^*#>^±ajffi p fcaeixv^vertERA Nonfts 

10 (Tmax) tftZ^m (x^yi© 

t*l*. H»<D«k5fc:* *>^tlBEPafiU:OBlt* 

[0 0 4 9] t-LBCcfctK 03Ofc±^^*r#>^ttffi 
EPi:#^b;WTomiild:, #>^ttffl£EP*^ l 

0, ^V^ttfflEEPWMZRJEMPbWTfcftSfc*^ 
^h;l/^T^«/J^TminT— Jgfcat), SlHfl£«P 
20 a atn 2 H^ffi P b £ T# V ^ttHJffi P ^ffiT"T « ic 

[0 0 5 0] 0 3O^±^^-T?ftJE^^y 1 (DXJlhJl 

*T3^Tinaxct!?/hS^fc*«#>yh;l/^T*<a£ftL 

30 ^VHIteSfcA N^0^6«*|iHE»A NmaxST*^ 

EIlSftAN3b<ANniaxT— ^fca*±3»^«tlT^ 
So A Nmaxli0Rtf±IBOJ; 5t2 00 r pmTfe 

[0051] 02^id> musp i o 2itmmm9M& 

[0 0 5 2] SAfiDitRgfl 1 0 3 UttjEBBBMEftN c 
hNmin CR/MeHta ; mz-li 1 2 0 0 r p m) £*it 

y £ 4: LT<D®fip&mfc-f o 

[0 0 5 3] W±<0«fc3tc«fi8Lfcx>^>SiJfflIgHO 

[0054] m5(D±mn, *nfiStDjg8itCcfcsx>s; 

>W»8I©!(lft«WOfcftlca«LftaE#>^ l <D 
so 1 (DtttoJE^*^ <fc ^ K:aft:Lfc»&©BailigfeftN d 
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[0 0 5 5] 0 5<D±IStCfe^T. »flEaH>^10Rtffl 
ffitt*a»»l»e«P a fcflfF 
L»lH£ttPa*Dfi<a:D, Efcflr2lK£4tP b£ 
TfiTL, f^ife^fflgM, »2R£fPbfr5 
»4fc±#U Stf»l»fe«PaJ:»)*^£E*4:ft 

So 

[0 0 5 6] 06tt a«H<HRNd#B5©THOcfc 
[0 0 5 7] B6fcl*5l/vr* YttX^Vl 0<DiiAf±J 

a ytttiTS t) . ^n^ftBSmfc&N dtf2ooo 

rpm, 1 9 0 0 r pm, 1 8 00 r pm, 1600r 
pm, 1 5 0 0 r pm, 1 4 0 0 r p m6D£ ^<D£>OT 
fet), B^Hiea 5 0 r pm«^«(Dl/^aL/-i/ 
3>($tt«tSLT^5o 20 
[0 0 5 8] ^-T. x>yynyhn-;l/^Vt;l/2 0 

#«g^*B*i§rtEft (ia2fc^as!pB«iErtsft«» 
ffii ooT»w-»*na**B«ia<E»Nb) tf2ooo 

[0 0 5 9] 0 5fcH3V^\ JfijE^^^l <DttfcHEE#8l 

ax>^>BHE»»MC«l 0 1 Titff **i*«*x>$; 
>EHa»ANtt0T?a6D, SSlSlEftNdtt^sailil 

k»»jmbi ooTtMV^nsitqisaiBnsRNb. ep 

■^xy>?>ayhp-;Wt;V2 0tf&a^r& 200 30 
0 r pmt^^o 

[0 0 6 0] C<D£^ xy^'y l 0l±m6<DA£j5i@§ 
"CftfWSo B®HIfiS(Nd^2 000 rpm 

x$>&tcti>^ f^tb^-i 2(D&Bi:i6i;Ti^?n 
>y lOttfflffittflilWMP aW±T*«fc46. tffiffi 

y^v^j&liAjSfcftSo -3*0. x>>?> 1 0O*lHl 
GftttSttSnEftO 2 0 0 0 r p mtcfeSo 40 
[0 0 6 1] lastc&^r. ^o^, ?SEE#V:/l<J!)tt 
WJEWftTL^i6. ^liS^fflP aOTWSfc, 0 2 

D-;l/y-Y^l/2 0*<«^-ra»*B«B«lsl(E»N b 

SlsIIESNdtt2 0 0 0 r pmfr5ft^tfiTt«o 
[0 0 6 2] foEE#>7 1 OttffiJEtfJg 2 SS^fffl Pb$ 
TffiT-T^h. HBfcc>^VH4QRMIItf 1 0 1 xttK 50 
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Sn««ax>s;>®(EB[ANtt«^:OANmax (09* 
fcf2 0 0 rpm) fcfttK BH^K^N d «S^B«IH 

b 02 0 0 0 r pm*^A NmaxO 2 OOrpm 
*ML5l^fc 1 8 0 0 r pmi:3:&o 
[0 0 6 3] £(±<DJ:5k:x>^>B«lHl^»[Nd^2 
0 0 0 r pm^f) 1 8 0 0 r pm^fiTt-SiCffio T. 
0 6 tC^^T U^jl 3 >«Ftt»« G1^6G3^ 

[0 0 6 4] £fc, ±fHO < fc5^aBE#>^'10PtfflBE 
^li^fP aW±OEE**>6*2»«fflP bSTfi 
~PT3£^ ?S£E3R>yi©A*h;l/^feTmax^6Tm 

S2SSfilPb3:TffiTLfcfc#. x>y>iotiCjS 
ifittTftfEU *x>> ? >[ElK»i;«Efe2 0 OOrpm 

[0 0 6 5] CCX\ ±IB^ c k«5tc?*JE^>7 p l (DXtl 
h;l/*tftt4>'TS&4N feLB*niK»Nd^2 0 00 

^ffotV7f>WJ±ltttlG 1 lc»oTKfbU 
»E*^iOAA h;l/^*«/J^Tminfc:a*i:vy 

0 0 0 r pmfrS 2 2 0 0 r pm^^l^t^o 

[0 0 6 6] 0 5 £^£5^ ££B#fH!ig}© 

1 0 1 T«im?n%mMX->is>mm%Lh Ntf200 r 
pm^5^M^<4 5, ^ntc^oTBSlIIIteSN 
d(i:1 800 r pm**63»«fciiftrr*o faff 

1 ORtajEtf* 1 K^fitP a * »>*^ffi**-e± 

irr^h, ^x^^xnifea^sgp 1 0 lTW-wsn 
s«ax>^>E«aRANttoi:a!5, ismeaNd 

l± 2 0 0 0 r pmtC^HS-r^c 
[0 0 6 7] «±(0«fc«5tcBaisHteaNd/}M 80 0 r 
pm^B2 00 0 r pm^l#t§lCffioT, i6^^ 
tU*a U—>3 >4*ttl»ttttaE#^y 1 OttfcHEE<D{g 

i&1£#>"7\(DAJib)lt (x>^>ftffif) 
^^>^t±C^€)BjS*iit) AjS'xfc^ffcU x> 

^> 1 oantfffittoAjSiififliTftff-rac 

[0 0 6 8] x>^y^VhD-;Wt;l/2 0)b^ 
-rsBWlsHES (0 2ti:^-rK^BaieI$Ea^SgPl 0 
0TtWSft*WB«B«ftNb) tfl 900 rp 
rru 1 6 0 0 rpm^t)|5liT«o 

[0 0 6 9] S¥@i[H]etNb^l 90 0 r 

pm^ ^JE^V^lORtmjE^lSSfflPacfc 
Sift^EmcfcSfcfrM:. BSHIteSN d tt 1 9 0 0 r 
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flHUiESCNdfc): 1 9 0 0 r pm^?, 1 7 0 0 r pm$t 

hJl? (3LZ/i/l/fkM) W77^Vjfji[ttEl, E2 
j£fr5Fj£*a9Hj£^fc*{b**o faEE#;/7i<Qtt 

[0 0 7 0] SUSBfiHsHSSNbtfl 6 00 r pm^)l 
^tt. »EE*>^ 1 ©RtWBW* 1 »£ttP aiOK^ 
BE*fc:**4:*tt* B«[IIjE8tN dfcl: 1 6 0 0 r pmT? 

IfcNdte 1 6 0 0 r pm*6 1 4 0 0 r pm^tfST 
U CtlfcfPoTHefcisWSMJE*^ 1 OA*h;b 
^7 (XV^VM) hWv*Z/<fm*l 1, I 2jftfr 

sjjfttaoKjft^fc^ftrso »ffi#>yioRtaff 

[0 0 7 13 3:43, E14 I UiiH:»ff#^10A 
* h ;l/ * tfj&&mc T max^M*. fcf^V ^ > ^jS 

[0 0 7 23 K±^«fc-5tc**SE^^C*5^^T«, x 

(»Pi*EHE»N b) tf2 0 00 rpm G&KEHE 

o^»f^jattH6fc:^"rAjiR, b^. 

SUhTgfbU x^V 1 O0^Q£fttittta2 0 0 
Orpm^n^o xyi/ynyhn^W 
*;l/2 0#*^*B«IiflES (»*B*ia<E»N b) 
tfl 9 00 r pm©i^l4, 7 1 OttffiEEO^ 

ftfc#oTX>s;>l 0©»MttH6lc^tE 1, E 
2jSu FjSu Hj£*a*«±T?SMbU xv^vnvh 

E^N b) tfl 6 0 0 r pmO^ti. ttff^V^ 1 CD 

til, I 2jflL JjS. KjS*aS«±T«fbL. x> 
1 0(Ol[E]ggt^nfnt8fe 1 9 0 0 r prru I 
6 0 0 r p mtfi/ctl§o 

[0 0 7 3] iSoT, x>$/Vjyhu-;Wt;l/2 

owjs^-r*B*iHiiaa3b^«isiiEao«^fe, ^n^ 
yiottfflE) osticj:ax>y> i o^mes cm 

8MO*»*^a<a9, f*ffi7**ax-*3<o*J» 
x-* 30ftiStffiMS^tiiMlJ:&ott), x> 

[0074] £fc ^iogi^and wax:/s/ 

>H<EftiMiflS 1 0 1 fcts^T»ffi#>:/ 1 Ottttffi* 

N^D-IL, ttffSM 0 2T»PB«liHa»Nbfr6t 
©«x>s;yH^AN«KJIbTBaia«kNd« 
3R46£<DT% xy^>3>hD-;Wt;l/20^ 
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[0 0 7 53 2 ©HSSOJ&8*EI 7-010 

[oo 7 63 *mm<D&miz33^T, ^>^>ummm 

1 0 tf&t) % faff |gK^gcO«^R if x > ^ ^ffr^SIM^v N 

- FWAUH i fc^Lfc* i <Dmm<Dmm<Dt>(D£mv 

[0 0 7 73 ***flDIgl8TH:, ^>hn-7 (KT> 

«f^2 i A*f*-r) ott94M£^a i i^Ltcm 1 

mvmi&to & <£> i: TIE4>j£TS & 3 o 

[0 0 7 83 3>hn~72 1 A0«ram*B7K:«| 
^□7^BT'St 0 

[0 0 7 93 H7tC*5V>T. nyha-72 1 Ate, S 

20 msmmmmMnm 100, xaa^-wwaMaiE* 

ZgiJSSP 10 4, g/h«SJRgB 1 0 5 LT^ 

[00803 mmsmmmmmw^x oo». 1^2^^ 

^TRBLftS loHSEOJgg8otOi:|ili:-eS0, x 
>^3>hu-;Wt;b2 OOjg^UiJEC/cS^B 
gSgtNbSSt^o 

[00813 xaas;— (WfpgaBaiasidjwp 1 0 4 

l*EE*>^ 1 ©ttiBEBVBff3e« (3SlR5£ffiPa) 

30 x>^>0|ga3b^#<S»Lft^<fc^ (^Oi:^Ox 
>yv@<aR3W|»«r«n*J:5) xnn^-H&MWDteft 

# >:/RtmEE p om^a*/ u i:n^3>hD-72 

1 o^tUfcEiiLT**-r— 7;l/K:#Ha*-tt. ^£>i: 

• PaJCLh^ttBaiialERNe^Nemx OK^BMEft) 

#>yttaffiPtf*2«36«[P bKTfca*k 

40 ») i:&D> SlRSiPaA^2»«fl!Pblc:*y 
^Rttfiff P^{ST-rs^fi£v>@^lHlteiaN e#<HTpr* 
<t5»CPi:Ne©|IB«tfia*SnT^4o NemaxttNma 
xi:iWjC<5!l^tf 2 0 0 0 r pmTfe^ NeminfcMJOfctf 
1 8 0 0 r pmTS^o 

[0 0 8 2] CCT\ 0 7O#>yttajJEPi:B«lHrtE 
»NeOBB«tt. H8 0aE±^-r?*ff*>^10ttttJ 
l±Pi:A^h;b^^M^i:. nH^te^rttK*^^ 1 

1 i: @^lHilKS(N e fc©H«*^«Lfcfc 

so [0 0 8 3] 0 8fDt±^t»E^>^ lOttfflEP 
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CQRttttEP tXJ]bAs2<DM$k£mKT*$>*), fflBRttx 

z/*Jy l ogflf!:48»E#y^ l <DA*> h;i/^^*A6 

&<fc5 (x>3;>isrtE»***<«»La^J:3) Btt 
IsHEftN e*RS-rS 12 7 <DtE±<D 10 
BH«* 6 ±sS4> * -5 *c» 6 tifc # V Zf Y )V T T 
maxfr & S/Jn T m inlC £ fiE o T B SHU^tfe N e 
S*0l5StNemax^e>e/J>IeieaNeinin*"effiTL. # 
>^h;l/»Ttf TminWTfc:a*i:B*lHl«aRN etfNe 
minT— £tftSi5R^?hT^So Nemax, Nemin 
tem*l£±&i<D& -5 tc^n^n 2 OOOrpm, 180 
0 r pm^fe^>o 

[0 0 8 5] S/JMiSIRffil 0 5»X«S 

U /Jx*V^*ffl*ffl<DB«[iI<E»NdfcLTaS?LttI 20 

*-r^o o^d, */h<iiii^gBi 0 3^mtfffl^B^m 
[0086] &±o&oicmj£Lrc^>is>mmmw(D 

[0 0 8 7] £t\ xyi/ynyhD-;i/^^i/2 0 

baims (0 7 K^mmsmM^mw 30 

«1 0 0T?fW*n***B«lHl<BttNb) *2 0 00 

[0 0 8 8] 0 9tC*5l^Ts »ff#>:/l©*ttflff#S 
lRSttPaJ:D](t«Alc$5kStt, B7fciStx 
nni^— *J»B«lnrtE»giWg|5l 0 4TSmSft£B« 
[HlK^N e ltt&±(0 NemaxTfe 0 . C O Nemaxti:±IBO 
J:5£PUtf2 0 0 0 rpmT6« o CCT\ g/JMifiS 
JR»10 5Tt±. 20®A*TfcSNbfcNe#Hfc« 

*&T*5<o A/httBfttfl 0 5TttNb<02 40 

0 0 0 r pmtfl^^tl, attH3K»NdttX^>3 
> h a-;l/^ 2 0 fifxt S 2 0 0 0 r pmi:^ 

[0 0 8 9] £(Dt%, ttEE#>^l©A*h;l/*tt« 

dm^-t^o cn»aio*ai©»«iTKWL/fcofcBii: 
-ea&tK x>;> i o©iHieisti^tS0e!s^2 o o o 

[0 0 9 0] H9fc::fc^T, \ (D*t 

UiflEtfiSTLteft, SlSSfSPaJ^Ttc^^fc, 0 7 so 



^^X3D^-«»B«|iIK»a[J(« 1 0 4T^y^ 
ttffifffcJtKi:ftB*ISte»Ne*Wi|[*ti, BASHER 
NettNemax (=2 0 0 0 r pm) frt>&4lC{&Tt 
2>o CCDfcSb, &'bmmSRffi 1 0 5TttB«lHEaN e 

\C2 0 0 0 r pmfr£^fc:{g-pr£o 
[0 0 9 1] »JE#>^10RtmflE^»2HffifflPbS 

^«T«fc.-x3Ds;-iw»a*niHW»ii«i o 4 

TttWSnSB«Iil<gaNe«g/I^Neminfc3B:0. C 
ONemintt±fH^J:*5^M^tf 1 8 0 0 r pmT$S 0 

tinted m'bmm&£$i o s^a^Tfe^gsiutesc 

N d 1 8 0 0 r pm^j:§ 0 

[0 0 9 2] fi^^B*Ii!teaNd<0*fb«ail<OSIflS 

^^^HCffot, 0 1 0 fc^-r?SJE3j?>!/ 1 (OXtl 
YA/t (xy^yM) fc©^y*>^j£«;Aj£frSB 
MIOC^A^ftU x>$»i 0t±Cj5Bfi«Tift 
ftU *x>^>[iIte»««|a3£«lPl<HR0 2 0 0 0 r 
pmlCffifcnSo 

[0 0 9 3] #^T\ E!9tc;^r£o^ fe&BffH^jg 

^aBEO±»KliSCTx3PS;-»JWB«|pl«E»aw 
«1 0 4TffMCStl*B«lBrtE»NefeiliwU *tUC 
#oTB«lsrtE*Nd fc 1 8 0 0 r pm»6%tBk:4Mn 

-r* 0 ^lt, }*jE^>y lottaiff^sitssffiPa 

SfcgElSgfl 1 0 4 "CtmtSn* BMeie^N e ttStf Nem 
ax (=2 0 0 0 r pm) h&D, &»[«H£SN d fc* 2 0 
0 0 r pmtcjgjrr^o 

[0 0 9 4] W±<DB«IBK»NdOS<tfeSlOllfli 
OJMlfclfetf- Z>(DtmW$>>0^ 01 0tc*5l/>T, ?*BE 
tf^lOAtJh^O^A^oT. ME#>yi© 
A^h;l/^ (x>^>M) fc^vy^v^jiSttCja^ 
5B£*I5 Aj&'NfcgffcU x>>?> 1 OfcHftfffift 

[0 0 9 5] X»>3>fD- ;i/£Vir;b2 0 

^tsiwa (H7te^-r3i!pB«0i6»»» 

35 1 0 0TtMVSn«S<PB«BiaRNb) tfl900 

[0 0 9 6] I¥gSm6tNb3bM 9 0 0 r pmO« 
£\ rS/±^>y 1 <BttfflBE*<» 1 iS^fBP a <fc OBfl^ff 

JUSgPl 0 4-e»»*ft3B«lsHE*N e^SA^ONeni 
ax (= 2 0 0 0 r p m) *9 , «/jNfail*RgP 1 0 5 T 
«Nb^l 9 00 rpm^I^n, B^IelSifeN d tt 
x>^>3>hn-;W^2 O^Jg^-TS 19 0 0 
r pm^^o 

[0 0 9 7] aE*>yioA*h;b^iii 

A<OTmaxTfcD. X>^> 1 0 1 0 CO E 2 iSifi^ 
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£TmaxtLbfc:£:££:> ZtltWy E 1 

"\fc»»U XV^Vl 0&E 1 jfti£»7?»flF*rao d 

[H|g|gCti 1 9 0 0 r pmfi«^j:5 0 

[0 0 9 8] B9lCfc^T\ *<D». JSff^V^lORt 
BEtfftTl/»», UliailPafilTfcasi:, 0 7 
ic^txno Mff SMSIIEtHMniS l 0 4 T^>^ 

N eteNemax (=2000 rpm) frZWzGKfeT? 

2>o LfrU l«tNetfl 9 00 rpm£(J:tfc 10 

&m&, */J^ffiaKSP 1 0 5 TteN b © 1 9 0 0 r p m 

^•^;l/2 0^Jg^-r^> 1 9 0 0 r pmt^o flt> 

WM^mmwm i o 4 TWisns sttataRN e » i 

9 0 0 r pm£*)'h'Z<%:&hs «'NBa«Sl51 0 57 
ttB«l§HEfRNeWaS3^n, B«IeH55»N d tt*>^ 
tttfJflE<DfST££#: 1 9 0 0 r pm-^6»^lCfiTt 

[0 0 9 9] j*JE^>y l®ttffiffi*<»2«Kefi«P b$ 20 

Ttf-»2tl£B«leIIESN ett»/M>Neminfca*K C 
ONeminte±fBO<£?^#J*J£l 8 0 0 r pmT'££<D 
T\ S'MBJKRgP 1 0 5 0ffi*T*aB«liHE»N d fe 
1 8 0 0 r pmhS^o 

[0 10 0] tt±« J: 5 tcx>i;y |IIU6S(N d ^ l 
9 0 0 r pmfr£> 1 8 0 0 r pml:fiTtl)[:ffi-3t, 
m 1 0 fc^T U^zl Is—is 3 >»tt«» G2*>&G3^ 

[oioi] ±E©*3fc»ff#:/:/iottttiE so 
mssb i o 4 Ttmsna ismn e mammm® 

mSLMdtmtl 9 0 0 r pmlClZZ t%<D)A&&>7 

7f>^JiEl, E 2/&fr5>Bj££riI?) C^kSfk 
■T^o »ff#>:/l©i±ttiE#*2«««Pb 
$TH5TLfcfc^ xyyy 1 0ttCj£iE#T?»lttU 40 
|gx>^y0$iate«Wa2 0 0 0 r pm£%:£o 

[0102] ±l20J:5k:aff*>y KOXii 

hfrttfm'p-tZtZ, feLi«SNdtfl900 
rpm©$mst rfiJE^V^l OA±J hJV^CDM 
^C#oT77f> ^ji!H4«ptt«l G 2 JC ^ o T Sft L . 
jSffitfV^l OA* h;l/*#«/hOTmin£ft3£vy 

9 0 0 r p mfr£> 2 1 0 0 r pmAhiilt^o 
[0 10 3] #^T\ i9(cit«fc5^ &&R$H4ia 
i*E#>^l<Di!ttliJE^«r/±#Lj*ft«4:, CO 5 o 
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#>yttaffO±»fcfiUTx=in^— #J»B«igfi*k 
iSffgP 1 0 4 TW-J|[Sn« SflllBllEftN etfl 800 r 
pmfrSJfcflSfcitttaU ^nicft-DBWMfc&Ndte 1 
80 0 r pm^63K»fc:iWP'r*o ^bT, »EE^>^ 
1 OttffiffibU:#*ttW\ X3a^— WWB*|iHEjBa« 
USPl 0 4-WHSn*l*@iaS[Netfl 9 0 0 r p 

mKKz tm^mmsi^ 1 0 5 T^s^asieie^N b 

(1 9 0 0 r pm) tfMfcZtl. ^tlW±0»JE#>y 
l OttlijffiO±Bfc:»LTf±«/JMitaS2aB l 0 5 7?S¥ 

a*iiHs»Nb^as?sn«». esmftiSNd^i 9 

OOr pmil^o 

[0 10 4] ti±Ocfc*5^x>^>a^[iI$te&Nd^l 
8 0 0 r pmfr£ 1 9 0 0 r p mlC ±^ ££fi£oT, 

RtWEEO{gT«r^«aS^G3 3b^G 2^\t^k*rSo d 
<D(8k rfijE#>y lOA^Jh^^^TminTb^Tmax^x^ 

[0 10 5] x>^y3>hD-;WW2 0 

SRI 0 0TSf»^nS»*g«IeHEaNb) *1800 
r pmK^ 1 6 0 0 r pmOi^CO^T^ 

[0 10 6] «tpB«[§rtE»N b# 1 8 0 0 r pm«T 
Oi^tf 1 6 0 0 r pm^, X3Pi/-SJ8lgS0 
K^SSP 1 0 4Ttt*Sn&B*0<ESN efDl/h© 
ffiNeminti±IBO<J9"ett 1 8 0 0 r pmTfeSfc*. * 

/Mtattffi 10 5 ?ttttE*y^ l otttUfffc«toS-r 
Ktpgfl(i§IIERNbtf«R«tU B*Ii«BftNd««fe: 
xy^3yhP-;Wt;l/2 o^Jg^-TS 16 0 0 

fcOTV^V^jStttlx^a >3 >«1t«G 4 _tT*S 
maxT*fc&h#. X^>10BM1, 

(tU »JE#>yiOA*h;l/*^Tmink:W^-rai: 

gtfi 1 6 0 0 — 1 8 0 0 r pmOfEHrtT^KrT^o 
[0 10 7] «±OJ:3^*:|lfi£OJgSl^t5V>Tfe, x 

(**@^lHlfeiiNb) *2 0 0 0 rpm CttSlUte 
iS() <D«^li, lORtffiffO^WcffoTX 

a*»±T»»tL. X>^>1 0 <D*lHHBttttttfa 2 0 
0 0 r pmJCiSfcnSo X>i/>n>hD~W 

>r-\';i/2o««»sw*B«0iEa» (»*B«iHieaN 

b ) tfi 1 9 0 0 r p m(0|^ «jE^>^ 1 Ottfflff 
1, E24 Cja*aS»±7»SfkL. X>>>> 
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1 0 (D^m&m*. t£*£> 1 9 0 0 r p 2 1 0 0 r 
pm<£ DSEftHO/hSl^ 1 9 0 0 r pm-2 OOOrp 

[0 10 8]t£oT. xy^3>hP^;l/^-V;l/2 

DffiV>0!l*fcf 1 9 0 0 r pmtOf^t, faffiT^o.x 
-^3©M (»BE*>^l©qfcffi£E) <D^»fc:<fc£x 

So £fc> rfifiE7 7 ^^^o:-^3 0m#^S^lKv>^ 

[0 10 9] *^Sfiojg«fci3i/>Ti±. xnn^ 
— fM^sssfc&^pa 1 o 4 fcfc^T. JfiJE*>y i 

Ne*tWU S/J^OHRff 1 0 5T»PB«Hia»N 
bkB*HKftNeO/J^^**3W?LT3i>^>l 0 

*f*;P2 0«4R^r«S«DlER (**B*lHrtHRN 20 
b) *X3D^— #J»B*HIHRN eOg/JMii (18 0 
0 r pm) £Dfgl,\ 0J*fcf 1 6 0 0 r pm^|$ 
W\ g^SfsSN d feS^ 1 6 0 0 r pmt^So CCD 
/c*6, JfiE^yy 1 0«:fflE^kt#oTx>i;> l 

0 comftj&im i o ic7K*t is=?3. is- is 3 >#tt^G 4 

1 QOmffltLl* 1 7 0 0 r pmftifitftSo ^JS*. 
CO 1 1 0] 4:%n^3 0|iai^ai«Hl 1-01 

4[c&K>mm-?%o *$m(o&m*. laiftxnps; 

[0 111] Hncfe^T, ^^ojgJg<ox>^>fM 

5€-KW7f2 3*»cfli*., ayhu-72lB 
teitixv^^n^hp— ^d— ;I/^V-V;l/2 0 ^fa^ff 40 

[0 112] t-FX-f7f 2 3 tiO F FfilhONffi 

So 

[0 113] nyhp-72 l BOjUIitl^H l 2lc 

[0 1 1 4] m l 2tCfcl/^T, 3>bP-7 2 1 Bte. 
xnns>-HMWS2 1 a. hT^ F;MMW6B2 1 so 
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b. ffi/hMS^gP2 1 c®S«Ai»*rLTV*o 
[0 115] xans?— S8W8P2 1 aOjaa«filt±H7 
IC^LfcS 2 cOUffl^^^fe^S 3 > hu-7 2 1 A 

Tfc<fct,\> h T-Y F'UMffffi 2 1 bOjfflS«^*BI 
1 3^7P-ft-ht^to YT^ F;l/»J»«2 
1 b ttttTOXf y ^ 1 - 6 0*ffli^fT 5 o 
[0 116] X f7^1 

*-h7^ F;MMPgP2 1 bttX3a>?— »J»SP2 1 a 
OS^gglHlteS^gP l 0 0 (0 7 #58) Tff-WLfc 
l¥i«tNb, ^K^^f2 3 0ff (« 
"R t-KX^^yffi^^^) > JE^-fe>-9-2 2 0f 

[0 117] X f77 P 2 

FX^y^«#*<ON*^3^*W*fU ONT4 

x-r v 7 3 icii*. o n -efctuf h r F;t*J«i#t 

FT Y F7l*J»a5 2 1 a©B«EMHRNA*x>5? 
yn>bP-;Wt;l/2 0*<»^SS*B«|IrtS» 
NbW§ 0 IP*. 
NA= N b 

ffi^-bV-y-2 2T*aLfcttEE*>^l©ttaff*<S2 
H«ffl[PbWT*if5}!P*WWfU PbWT"t?a»ntf 

}*£et * ^ x- * 3 mmvmr*& * t $m Lr±ie 

[0 118] X f 7^5 

10RtfflJE#ff§2K^[6P bttTtftot^ 

^F^iabTV^ttntf±I2X^^y3tcit^ FJt^ 

[0 119] X f7^6 
*-FT>TF7MWlP»2 1 b©B*H<ERNA*7VF 
;WHlfia, ffj^tf 1 2 0 0 r pmfTSo IP*> 
NA= 1 2 0 0 r pm 

*/J^fflaS3fiE2 1 ctt*— FT>f F7WWWB2 1 aO| 

aig(5ftNAi:x3cis;-»j»gp2 i bog^iHieaN 

dO/hSl^*SS?L. 3>hP-72 1 BcDgHflHliik 

SNf^n 0 aaiiHiesNAfcBwiiHERNd^L 

^2 3<Dfg^{f*ftfO F F^±t-h7^ F;WW»»2 
1 a<Og«lHitelSNA«**a«IsIlESlNb^35:?), NA 

>Nd tteZfcV), 1 BOB^UhJIeSN 

f «X3a^«-»JWgB2 1 a<DB«InrtE»Ndl:&3o 
[0 12 0] \U±(D£ o Lfcx> ^^fflWSMco 
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[0121] hi 4(D±MRzf 2mmt, m9(D±mR 
-wit. KD^tmmfftco^^icmtLrcm 

d (E7#Ig) Ogft*^*r feOTfeSo 
[0 1 2 2] 0 1 4 CD 3 gate, ^-KX^7f 2 3 © 

m^two n« i ^ttmjE^ia 1 4 <d±is 

^cfca^^fbLfci:^, h T«f KAHWfPff 2 1 at 10 
*^L, Ell 404g| («TS) t*. X3D^a« 

(DsmmmkN d t*-by^ H;i/»j»<oB*ia<e»N 

^KX-f-yfj^OF FEE? 

FX-Y 7f 2 3 Og^Bf O F F Ofc*B, JJB 
<D h7^ K;l/»I»ffl2 1 bcDSSHHteStNA 

SleHESN bT*t)x NA^N d t&zrz&b. xnp>? 20 
-$ijfflja$2 1 aOB«@SSNdtfn>hP-72 1 B 

y 1 <oqttaEEo*ft»c»-r * s«m4Eft n f (omtitm 

[0 12 3] € -HX^7 gfljg ONft 
^e- FX^ y^23 WO NOfc t S/N« 
5SS?gP2 1 cTanoe;-$ffla5 2 1 aCDSMm^N 
di:*— hT>f K;l*J1Ba5 2 1 b<DB«0|gffcNA<O/h 

*t^^as?^n. 3>hn-72 1 BcoBSiuigftN 30 

m$2 1 a"^W-Ji*nSB«leIlsa»Nd<0*{k«Hl 4 

® 2 aa^r*? ctttt»2©**o»irc 

[0 12 4] —7?. ^r-YT^C K;l/SJ»»2 1 b T*tm 

«n«a«iiHEaNA<D«fbttHi 4©3saii:sfj; 

Sfci&So x>s;>3>hn-;Wt;l/2 0 

WS^-r*B*lirt5ft (S^g^lHl^SNb) tf200 
0 r pmOf^ti, fftET^oLX— £ 3 tfffiW^ 40 
riJE^yy 1 0ttfflflE#S2R£«P bJM±T**IB 
tt, B8mfe&NA«NA=Nb (2 0 0 0 r p m) 

[0 12 5] ±ffi^*!B^6?*ffi7 T *^aLX-#3*# 
fHftfcU rftffi^>7 p lc7)ta:l±lJE^2Sa^fiiPbWT 

affllHieaNA* 2 0 0 0 r p m\Z 4 
fcbfcfc. SfflalEftNAtt 1 2 0 0 r pm^ffiTlT 

[0126] ±fs^^e>nrf»ff7*^iX— * 3 

*ft*U rSi±^>7 p 10tttBjE^2lS^ffiP bcfc»9 so 
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fciS<&£h. a«0<HRNAtt«tfNA=NdfcaD* 
2 0 0 0 r pm^Sit§ 0 

[0 1 2 7] ftoT, xnn$;-W«lOB«ErtHRNd 
t^-bT^ K;MtgtPOBaaiQRNA«'frAL^S/^ 
«a«!«2 1 c©a*B«ErtE»Nf «4H1 4CD*T£§ 

[0 12 8] oStK h7V F;UHfllOB«l§MSR 
NAjb*NA=N bt*fe§ffl> 0$t) NA*< 1 2 0 0 r pm 

fcffiT-rss-e^raa. NA^NdT*5fe», asm 

ffilHieiSNATbM 2 0 0 r pmtfiTt NA<Nd 

t&zrc&b, smmfeWN f un f = na£&3 0 o$ 

0, affi*>yiOtttBBE^Sl2HJgffl[Pb*T«Tb 
fc« 4 @IIHKSNfB 1 2 00 rpm 

A*StfNA=Nbfcft*4:NASNdi:a0, Nf=N 
di:fe 03:9, »ffi#>yiOttfflffitf»2KS« 
P b£t>Bf<&S£. Sm\B\m%LN f ttxany- M'0 
OliiHSNdl£KoT«([lc±»U »flE#>'? , i 
OttffiEE^aiMSfiiPafiUittiaSfc. SSIUKSN 
f & 2 0 0 0 r p mtc«»-r So 

[0 1 2 9] xyi/>3>bD-;Wt;l/2 Otfjf^ 
•T*B«lirtEft (H»B*HlteftN b)*M 900 rp 
m-Pfc*»frfcra«TNfc!K *- h K;MH«OBtR 
iHjK^NAtiHl 4 0 3®Bfc2jS(il»-e^'r«fe5fc:K 
ftU xnas;— «»OB*ia*aRNdi:*— hT-Y F 
;l/»J»«B«E«»NA**«LfeB*llKRN fttR 
l 4 0«"fafc2jS«li7?^-rJ:3fc:**o 
[0 13 0] ^0*5*ii««Lfc*4lfll<D»»«i:J:ti 
tf, FX-Yy^2 3 0)§Sif^O F FlcLfct 

ans;-*ij»ffi2 1 a^«ttT«fllL. *2®H«©JB 

[0 13 1] ^FX^7f 2 3OS^fi§40 

^tt, xy^>n>FP-;Wt;l/2 0^t§@ 
fll|a|«Kftft< 1 8 0 0 r p m£ t) fciftl/^l'&k:* ft&JE#> 

y s iottma^2ig^apb^^ssu mi±T??-^ 

x-* 3^#ff»«llu:a*S9) fcx^n^— »J»gP2 
1 a«ltx>^l 0c0B^lH]feSS(N f^fiT? 

^om»BE^>y 1 OtttibBE3b^2l9:^flSP b^T 
f£Tl (r6JE7 x-* 3 mmmttMlcte*) ) x 
OOBSEHEISN f tfTJ F;MirtEftO 1 2 0 
0 r pm^tfiTtSO^ X>^>1 OC7DB^(iI$iS5[ 
^riSSZ^ K;MeI(@»© 1 2 0 0 r pmfe<STt«i 
&KJt^TB«H<aRN f O«T»ft*Tft<a0. * 

*^^fBBtt«^ 6 ft & fc * fe > 

i ©qtaEEW» 2 Pacfc«<^^ 
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i o©B«iiies«itS7W > Fjvmmsw i 2 0 

0 r pm^6xy>?>nyhD- ;b£V-^;l/2 o#J§^ 
[0 13 2] &*5. ±fB^OJ^Tte\ x 
Tfc£</\> 10 

C0133] ooummmmmtisT 

[0 13 4] 

[0ffi<Dfg¥&gttBJ!] 

CHI] *^©SBi«llfllO}B«»c:J:S3i>s;>'»J«i 
«fi*. }AfiES/3^;I49onR»H^«Aen«ttBEB 

[02] @UC^Lfcn>hn-^^aSfil^'ry 
n>y ^0T*£3 O 

[H3] 0 2^^Lfc^x>^>[plR|ag|SgB(c*3tt 
[0 4] 0 3O£±^^»ffi^>^ttffljE^A^h 

[0 5] 1 ^ffi^liasxyyyjiffl 

[06] *»WO*l<0SI««>JB*te:<fe«x>^>Wf|i 

[07] *^0»20||l«©»MtK:±axv^vlWtP 40 

ess] B7(c^L^x3Ds;-M«saiiaiEftWiffi 



K ft » a # > ^ttffi JE 1: x n d s;-*9»<D B SIhIKS^ 

[09] *f£m<Dm2<Dnm<ommiz&z^>i?>fflffl 

[0 1 0] *5Sre©S2©^tt<D^ffiJcJ:Sx>^>»J 
»*«0»fP*KWr*fc«>Ox>^>ia(g- 

[0 11] *P^S3^i«a^xyi;ya 

[01 2] 01 1 ic^Ltcayhu-^fDmmmm^ 
[013] 01 2iz7jkLrc*— br-f Ftisfaifflfficomm 

[0 1 4] *«W0*3 0*fl|0«JIBK:<fc«x>^>«| 

•»«ottf^*KW"r*fcAo*^A^-v-h?fta 0 

[ft^oiaejl] 

1 mm#>~7 (*-f 

2 ^fp]«^# 

3 t*EET**-aX— ^ 

6 ;WPyh'JU-7# 

7 a SfcfEW*— 

7b, 7c /Wn^ h# (MJ±#) 
8 

1 0 mmWt (rV — if;bxv^v) 
1 1 ffi2j$f& 
1 2 

1 3 — £ 

2 0 x>i/>3>bP-;Wt;l/ 
2 1 a> h 5 

2 2 EE£rtr>"9- 

2 3 €-KX^7f 

2 1 a xnn^— f&Jffliap 

21b *-h7^ F;l/fWflUgp 

2 1 c */jNfitiliRgP 

1 0 0 mmmmmm&mw^ 
1 0 1 asaxv^vurtEttamcgB 

1 0 2 

1 0 3 fltfcffiSKSE 

1 0 4 x3Di;-<H*9BB4ERttmn 

1 0 5 fift/JMBSftSi: 



(14) 



<&M2 001-329883 



[01] [0 3] 




T 




#Hfl2 001 -3 29883 



[05] [06] 






Nemn 






(2000) 






(1800) 


| 
• 






pi. p. 



Nmn 

(2000) 



Not. 

(1200) 



1 



100 




[09] 



[0 10] 



St 



31 #4*^&7* 
i> C0O0) 



gg B * 

(1800) 




(N-m) 




1900 2000 2200 (rpm) 



(16) 



2001-329883 




1 2] 



[0 13] 



^-JOMVf - 23 
frttyy- 22 



n— >V#<i^As 20 ' 



21B 



3 





















21b 
Na 21c 



ru 



Nd 



-21a 



STEP1 



# 13 



STEP2 



STBP4 



STEPS 



Na= 1200rpm 














f STBP3 






N b 



( Eg ) 



(17) 



#P ff 12 00 1-3 2 98 8 3 



CHI 4] 




5 

! 

I 



at* 

i 

T 

\ 



(1800) 



(120Q) 



-5 [ 



2000 



s 



1800 



8 



1200- - 



n 
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(72)fgH^# filSg If] 

^Ms±}«mws:Bj65o#% B3xa«« 



(72)»HH# 4» K« 

3?Mm±?im#irwi65o#Jifi Hi* 

F£— 2D003 AA01 AB06 BA01 BA05 BA06 

CA02 DA02 DA04 DB02 

3G093 AA10 AA15 BA02 BA14 BA19 

BA24 BA32 DA01 DB27 EA03 

3H089 BB01 BB26 CC01 DA03 DA13 

DA17 DB03 DB47 EE17 EE22 

FF07 JJ02 



